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(54) Shared vehicle rental system 

(57) A sfiared vehicle rental system has a plurality of 
motor vehicles (C), a parking area (MP) for users to rent 
motor vehicles (C) therefrom and to return motor vehi- 
cles (C) thereto, and a control centre (MC) for supervis- 
ing the vehicles (C). The system registers the users in 
groups depending on a usage time zone in which the 
users use the motor vehicles (C). iderrtifies registration 
information of the users recorded on IC cards of the 
users, and supervises the vehicles (C) and the parking 
area (MP) k>ased on the registration information. The 
groups may comprise a first group of users who travel to 
the parking area (MP) from houses (M.H) before about 
10 o'clock in the morning to catch a train at the station 
(S) and who drive home after alx)ut 5 o'clock in the 
evening, and a second group who use the vehicles sut>- 
stantiaDy between these time to visit clients (X). 
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Description 

The present invention relates to a rental system for 
renting mota vehicles ttiat are shared by a plurality of 
users, and more particularly to a shared vehicle rental s 
system optimum for sharing a plurality of motor vehicles 
in a certain geographical region that is determined in 
terms of vehicle management and rental service. 

There have been proposed various shared vehicle 
rental systems for efficientiy sharing motor vehicles 10 
among a plurality of users with a view to giving the users 
a better chance to attain transportation smoothly and 
also to minimizing harmful motor vehicle emissions. For 
example, a shared vehicle rental system disclosed in 
Japanese laid-open patent publication No. 5-1 591 43 has 75 
communication means installed on a plurality of motor 
vehicles for sending vehicle usage infbrmatioa and a 
control room for supervising the motor vehicles under 
centralized control based on the vehicle usage informa- 
tion from the communication means. The disclosed 20 
shared vehicle rental system requires users to be regis- 
tered beforehand in the control room. Orx^e a user has 
t>een registered, the user can rent a motor vehicle from 
a parking lot near a start point at any time wittiout reser- 
vations, and can return the motor vehicle to a parking lot 2s 
near an end point immediately after having moved using 
the nxytor vehida The control room is always aware of 
the whereabouts of the motor vehk;! es, and prohibits per- 
sons other than the registered users from using the 
motor vehicles arxi also prohibits the users from leaving 30 
the motor vehicles at places other than predetermined 
parking k>ts. In the disclosed shared vehicle rental sys- 
tem, a registered user can be confirmed by the control 
room when the user inserts his IC card into an IC card 
reader in a motor vehicle and the IC card reader sends 35 
user information through transmitter and receiver units 
to the control room. 

Since the disclosed shared vehicle rental system 
allows any registered users to rent motor vehicles with- 
out reservations and hence cannot recognize the times 40 
when registered users are to use motor vehicles, the 
shared vehicle rental system is required to have as many 
motor vehicles as the number of registered users avail- 
able for rent in case all the re^stered users happen to 
rent the motor vehicles. Therefore, the shared vehicle 45 
rental system is also required to have a large space in 
whk:h to park the motor vehicles. The number of neces- 
sary motor vehicles may be reduced by introducing res- 
ervation principles into ttie shared vehicle rental system. 
However, it will pose another problem in that the accept- so 
ance of random reservations may result in a number of 
motor vehicles ttiat are not used for a k>ng period of time, 
lowering ttie usage or operating efficiency of each motor 
vehkde. 

It is therefore an object of the present invention to ss 
provide a shared vehicle rental system which increases 
the usage or operating efficiency of each motor vehicle 
to nnnimize the number of motor vehicles required by the 
shared vehkde rental ^stem. 



To achieve the above object, there is provided in 
accordance with the present invention a shared vehicle 
rental system comprising a plurality of motor vehicles, a 
parking area for a plurality of users to rent motor vehk^les 
therefrom and to return motor vehicles thereto, arxi a 
control center for supervising the motor vehicles. The 
shared vehicle rental system also includes registering 
means for registering the users in a plurality of groups 
depending on a usage time zone in which the users use 
the motor vehicles, memory means for storing registra- 
tion information of ttie users, kientifying means for kien- 
tifying the registration information of the users, and 
control means for sipervislng ttie nx>tor vehicles and ttie 
parking area based on the registration intormation of the 
users. 

Preferably, the registration Information includes at 
least information of a first one of the groups to which 
there t>elong users who return motor vehicles to the park- 
ing area in a first usage time zone and rent motor vehi- 
cles from the parking area in a second usage time zone, 
and information of a second one of the groups to which 
there bek>ng users who rent motor vehkdes from the 
parking area and thereafter return the motor vehicles to 
ttie partdng area in a usage time zone sut)stantially 
between the first usage time zone and the second usage 
time zone. Specif k»lly, the first one or the second one of 
ttie groups is a group of users who use motor vehk^les 
to go to woric or school. 

According to the present invention, there is also pro- 
vided a shared vehk^le rental system comprising a plu- 
rality of motor vehicles having respective communication 
units, a parking area for a plurality of users to rent motor 
vehicles therefrom and to retum motor vehk:les thereto, 
and a control center for supervising the motor vehicles 
through the communication units. The control center has 
means for divicfing the users into groups deperxiing on 
a usage time zone in whk^h the users use the motor vehi- 
cles or a direction in which the users move witti respect 
to the parking area, registering ttie users in the groups, 
and supervising the motor vehicles and ttie parking area 
based on registration information of the users and usage 
information of the users whk^h is received through the 
communication units. 

Preferably, in the latter shared vehicle rental system, 
the registration information includes at least information 
of a first one of the groi^^s to which there t>elong users 
who retum motor vehicles to the partdng area in a first 
usage time zone and move motor vehicles from the park- 
ing area to destinations in a second usage time zone, 
and information of a second one of the groups to which 
there belong users who move motor vehicles from the 
parking area to destinations and thereafter move the 
motor vehicles in directions to return to the partdng area 
in a usage time zone sut)stantially t>etween the first 
usage time zone and ttie second usage time zone. Spe- 
cifically, the first one of the groups is a group of users 
who move motor vehicles from houses thereof to the 
parking area in ttie first usage time zone to go to woric or 
school and move from the partdng area to ttie houses in 
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said second usage time zone, and the second one of the 
groups is a group of users who move motor vehicles from 
the parking area as a starting point and to tiie parking 
area as an ending point to do business activities in the 
usage time zone sut>stantially between the first usage 5 
time zone and ttie second usage time zone. 

The control center may comprise means for record- 
ing past usage information of the users, and means for 
selecting, for a user, one of the motor vehicles stored in 
the parking area k>ased on the recorded past usage intor- w 
mation of the user. The control center may also comprise 
means for controlling the motor vehkdes to travel witiin 
a predetermined geographical region whk:h contains the 
parking area. 

In each of the shared vehk^le rental systems, users is 
are divided into groups depending on the usage time 
zone or the directfon in whk;h they move witti respect to 
the main parking port i.e. whether they rent or return 
motor vehicles, and are registered in tiie groups. Accord- 
ingly, the different patterns in which the users of tiie dif- 20 
ferent groups use motor vehicles can clearly be 
recognized. The usage or operEiting effkaency of motor 
vehicles can easily be increased by allowing users of the 
second group to use motor vehicles in a usage time zone 
in which users of the first group do not use motor vehi- 25 
des. As a consequence, the number of required motor 
vehicles may be smaller tiian tiie total nurTt>er of regis- 
tered users, and also a parking space necessary to park 
the motor vehicles may also be reduced. 

If tiie shared vehicle rental system selects a motor 30 
vehicle capable of running over a relatively short dis- 
tance for a user whose past average traveled distance is 
relatively short, then the user finds the selected motor 
vehicle satisfactory for his purpose, arxi the selected 
motor vehrcle has its operating efficiency increased. The 3s 
shared vehicle rental system also selects a motor vehicle 
capable of running over a relatively long distance for a 
user whose past average traveled cfistarK:e is relatively 
long. In this manner, the users can rent motor vehicles 
which suit their purposes wittiout any waiting time. 40 

The control center may recognize the positions of 
the motor vehicles at all times based on information from 
GPSs (Gfobal Positioning Systems) carried on the nxjtor 
vehfoles. If a motor vehfole is about to leave the prede- 
termined geographical region, then the confrol center 45 
transmits an alarm signal to ttie motor vehicle. The con- 
trol center can thus manage and control the rrxstor vehi- 
cles with a commurucation installation which may be of 
relatively low output ratings and of a relatively small 
scale. Therefore, the shared vehicle rental system can so 
provide the users with a type of service whrch matches 
the characteristics of the geographical region. 

The above and other objects, features, and advan- 
tages of the present invention will become apparent from 
the following description when taken in conjunction with ss 
the accompanying drawings which illusfrate a prefenred 
embodiment of the present invention by my of example : 



FIG. 1 is a plan view showing a map of a geograph- 
k»l regfon which is combined with a shared vehk;le 
rental system according to the present invention; 
FIG. 2 is a schematic side elevational view of a motor 
vehicle employed by ttie shared vehicle rental sys- 
tem; 

FIG. 3 is a diagram showing the manner in which 
users are registered in the shared vehk^le rental sys- 
tem; 

FIG. 4 is a view of a portion of a main parking port 
in the shared vehicle rental system; 
RG. 5 is a view of anotiier portion of ttie main park- 
ing port in the shared vehicle rental system; 
FIG. 6 is a flowchart of a management algorithm for 
renting a motor vehicle from the main parking port; 
FIG. 7 is a flowchart of a management algorithm for 
returning a motor vehicle to the main parking port; 
and 

FIG. 8 is a graph showing distributions of motor vehi- 
cles as they go into and out of ttie main parkirig port 
over a certain perfod of time. 

FIG. 1 sfiows a geographical region which is com- 
bined with a shared vehicle rental system accorcfing to 
the present invention. The geographical region, gener- 
ally denoted at G. is associated with a railroad station S 
as a community core, and contains business facilities 
near the railroad station S, the business facilities includ- 
ing a bank B which is a user of the shared vehicle rental 
system, and individual houses H and an apartment 
house M remote from the railroad station S. which are 
inhabited by users of the shared vehk:le rental system. 
The shared vehicle rental system is composed of a plu- 
rality of motor vehicles C, a control center MC for super- 
vising the motor vehicles C under centralized control, 
and a main parking port MP located dose to the railroad 
station S. 

Each of the nuytor vehk:les C comprises a two-pas- 
senger vehk^le. While the motor vehides C are illustrated 
as electric vehides in this embodiment they may t>e 
motor vehides propelled by internal combustion 
engines. 

As shown in FIG. 2, each of the motor vehides C 
has an on-board computer 2 1 , a card reader 22, a com- 
munication unit 23, and a drive recorder 24. The card 
reader 22 has a card slot 22a opening at an outer panel 
surface of the motor vehk^le C. The card reader 22 trans- 
mits information, such as registered information of a user 
as described later on, recorded on an IC card (not 
shown) that is inserted into the card slot 22a, and records 
information, such as parking fare information as 
described later on, received from the on-board computer 
21 on the IC card in ttie card sfot 22a. The on-board com- 
puter 21 has a communication program to be executed 
for confrdling ttie communication unit 23, and ottier pro- 
grams. 

The communication unit 23 transmits and receives 
signals representing various pieces of information to and 
from communication units in the oonfrol center MC and 
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the main parking port MR The drive reoorder 24 records 
the distance and the tinie ever which the motor vehicle 
C has traveled, for each rental session. 

The control center MC has a oommunicalion instal- 
lation A for transmitting signals to and receiving signals 
from the communication units 23 of the respective motor 
vehicles C. The control center M C does various activities 
including reauiting users of the shared vehicle rental 
system arxi registering entrants as registered users in 
groups as shown in FIG. 3. FIG. 3 shows first and second 
groups G1 » 02 of registered users. The first group G1 is 
composed of users fiving in the individual houses Hand 
the apartmerrt house M and moving between their 
houses and the main parking port MP to go to and come 
k»ack from work or school via the railroad station S. The 
regstered users t>ek)nging to the first group G1 move 
from their houses to the main parking port MP in a first 
usage time zone until 10 o'clock at latest in the morning 
as indicated by "IN" (ending point) in FIG. 3, and move 
from the main parking port MP to their houses in a sec- 
ond usage time zone after 5 o'clock (17 o'ckx^k) in the 
afternoon as indcated by "OUT* (starting point) in FIG. 
3. In this embodiment, the first group G1 contains 300 
registered users. 

The second group G2 is composed of users as busi- 
ness entities near the railroad station S and in the geo- 
graphical re^on G, who use motor vehtoles C for 
business activities such as visiting customers. The reg- 
istered users belonging to the second group 02 move 
from the main parking port MP as indicated by "OUT 
(starting point) in FIG. 3 and move to the main paridng 
port MP as indk^ted by "IN" (ending point) in FIG. 3. TTie 
registered users of the second group G2 use nfK>tor vehi- 
cles G in a usage time zone from 9 o'clock in the morning 
to 6 o'clock (18 o'clock) in the afternoon, approximately 
between the first and second usage time zones of the 
first group G1 . In this eiTtxxJiment, the second groif) 02 
contains 200 registered users. 

It is assumed tfiat the registered users t)ek>nging to 
the first and second groups 01 , G2 are regular users who 
use motor vehkdes C on almost all business days. 

The control center MC issues IC cards which store 
re^'stration information to the registered users. The IC 
cards also store records of past rental information includ- 
ing times at which the user rented a motor vehicle C, dis- 
tances and times traveled, and fares, the rental 
information being recorded each time tiie user rents a 
nxytorvehk:leC. 

The control center MC also monitors the positions 
of the nfx>tor vehicles C with GPSs or the like carried on 
the motor vehicles C. If a nrxitor vehicle C is about to leave 
the geographical regfon O, the control center MC trans- 
mits an alarm signal to the motor vehtole C. The control 
center MC can thus manage and control the motor vehi- 
cles C with the communication installation A which may 
be of relatively low output ratings and of a relatively small 
scale. 

As shown in FIGS. 4 and 5. the main parking port 
MP has a storage area 41 , a charging area 43, a renting 



area 47. and a returning area 50. The storage area 41 
stores a number off motor vehicles C pari(ed ctosely in 
arrays. As shown in FIG. 4, a first commurocation pole 
42 is positioned in the storage area 41 at a skje near the 
5 renting area 47. The charging area 43 shown in FIG. 5 
has a charger 44 for charging the t)atteries on the nrx)tor 
vehicles C. The renting area 47 shown in FIG. 4 has a 
user interface 48 and a second communication pole 49. 
and carries out a rerrting procedure for renting the motor 
10 vehicles C. The returning area 50 shown in FIG. 5 has a 
tiiird communication pole 51 . arxJ carries out a returning 
procedure for returning the motor vehicles C. 

The main parking port MP is controlled by a corrpu- 
ter 60 positioned therein and connected to ttie user inter- 
's face 48 and the first second, and tiiird communfoation 
poles 42. 49, 51. 

Management of the motor vehicles C in the main 
paridng port MP will be described below with reference 
to FIGS. 6 and 7. 
20 FIG. 6 shows a management algorithm for renting a 
nrxytor vehk^le C from the main parking port MR A regis- 
tered user who wants to rent a motor vehicle C inserts 
his own IC card into a card slot 48a (see FIG .4) in the 
user interface 48. and enters his password through a key- 
25 board 48b of the user interface 48 in a step SI (seeFIG. 
6). 

The user interlace 48 reads registration information 
recorded on the inserted IC card, and serxJs the regis- 
tration information and the password to the computer 60. 

30 The computer 60 calls registration information recorded 
in the control center MC, using the password, and com- 
pares the registration information from the control center 
MC with the registration information recorded on tiie 
inserted IC card In a step S2. If the compared pieces of 

35 registration informatfon agree witti each other, then the 
computer 60 selects one of the available motor vehicles 
C parked in the storage area 41 , and transmits the reg- 
istration information and a leave command from the first 
communrcation pole 42 to the selected motor vehrcle C 

40 in a step S3. If the compared pieces of registratfon infor- 
mation do not agree wHh each other, then the computer 
60 displays a mess^e indicating that the user cannot 
use a motor vehicle on a display saeen 48c of the user 
interiiace 48 in a step S4. 

45 Some of tine available tnbtor vehicles C have batter- 
ies tfiat are not fully charged, and the other available 
motor vehicles C have batteries that are fully charged. If 
the average traveled distance in the past usage recorded 
on the IC card of the user is relatively short then ttie 

50 computer 60 selects, for the user, a motor vehicle C 
whose t)attery is not fully charged. In the case where the 
motor vehicles C are motor vehicles propelled by internal 
combustion engines, the computer 60 selects one of the 
motor vehk:les C based on the remaining amount of fuel, 

55 and selects, fa the user, a motor vehicle C wtiose 
remaining anxHjnt of fuel is low. Since tiie average 
traveled distance in the past usage of the user is rela- 
tively short the user finds the selected motor vehicle C 
satisfactory for his purpose, and the selected nfK>tor vehi- 
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de C has its usage or operating efficiency increased 
k)ecause it is available t>e!bre its battery is fully charged, 
tf the average traveled distance in the past usage 
recorded on the IC card of the user is relatively long, then 
the computer 60 selects, for the user, a motor vehicle C 5 
whose battery is fully charged. Consequently, the user 
can immediately use a motor vehicle C without any wait- 
ing tima 

In response to the leave command from the compu- 
ter 60, the on-board computer 21 of the selected rrxjtor 
vehicle C controls the motor vehicle C to move from the 
storage area 41 to the renting area 47 as shown in FIQ. 
4 in a step S5. At this time, the motor vehicle C may be 
self-propelled, carried on a pallet, or moved by any of 
various existing means. In the renting area 47, the rTx>tor 
vehicle C stops at a mark 59 that is positioned in front of 
a gate 58 in a step S6. 

Then, the user inserts the IC card into the card 
reader 22 in the motor vehicle C that has stopped in front 
of the gate 58 in a step S7. The on-board corrputer 21 
determines whether the user is a registered user by com- 
paring the previously received registration information 
with the registration information read from the IC card by 
the card reader 22 in a step S8. If the on-kx)ard computer 
21 confirms that the user is a registered user, then the 
on-board computer 21 unlocks the doors of the motor 
vehicle C in a step S9. The user can now get into the 
motor vehicle C to use the motor vehicle C. The informa- 
tion indicating that the user is a registered user is sent 
from the on-board computer 21 through the second com- 
munication pole 49 to the conputer 60 in the main park- 
ing port MP, and the computer 60 opens the gate 58 in 
a step 81 0. if the on-board corrputer 21 determines that 
the user is not a registered user, then the on-board corrv 
puter 21 does not unkx:k the doors of the motor vehicle 
C theret>y to keep the user from getting into the motor 
vehk;|e C. The information indicating that the user is not 
a registered user is sent from the on-t)oard computer 21 
through the second communication pole 49 to the com- 
puter 60. The computer 60 arxi the control center MC 
jointly make efforts to cany out a predetermined security 
procedure. 

FIG. 7 shows a management algorithm for returning 
a motor vehicle C to the main parking port MR When an 
Incoming motor vehicle C anives at the returning area 
50 and if a parking switch SW in the retuming area 50 is 
turned on in a step S21, then information relative to the 
latest usage (travel details) of the motor vehicle C, which 
is recorded in the drive recorder 24, is serrt from the drive 
recorder 24 through the third communication pole 51 to 
the corrputer 60 in a step S22. Based on the supplied 
information relative of the latest usage, the computer 60 
confirms the conditions of the motor vehicle C, the 
amount of electric energy consumed from the battery on 
the motor vehicle C, and the rental fare, and then sends 
fare confirmation information to the motor vehicle C in a 
stepS23. 

Upon reception of the fare confirmation information, 
the on-tx)ard corrputer 21 displays a charged amount 



for the user to see in a step S24. The charged amount 
will be withdrawn from the user's bank account at a tetter 
time. When the user gets off the motor vehicle C, the IC 
card is returned from the card reader 22 to the user also 
in the step S24. When the on-board computer 21 con- 
firms that the user has closed the doors of the motor vehi- 
cle C, the on-board corrputer 21 locks the doors of the 
motor vehicle C in a step S25. 

Having conf irmed the conditions of the rTX>tor vehicle 
C, the amount of electric energy consumed from the t>at- 
tery on the motor vehicle C, and the rental fare in the step 
S23, the computer 60 detennines whether the battery of 
the motor vehicle C still remains charged b^nd a pre- 
determined amount of electric energy in a step S31. If 
the stored amount of electric energy in the battery is not 
enough, then the computer 60 indicates tfie charging 
area 43 in a step S33. If the stored amount of electric 
energy in the t>attery is enough, then the corrputer 60 
indicates the storage area 41 in a step S35. The corrpu- 
ter 60 sends the area indicating information as well as 
an enter command to the motor vehk^le C in a step S36. 

In response to the enter command, thertKator vehicle 
C moves to the charging area 43 a the storage area 41 
which is indicated t>y the area indicating information in a 
step S37. after whfoh all the returning procedure is com- 
pleted. 

An actual operation of the shared vehicle rental sys- 
tem will be descnbed below. Users t>elonging to the first 
groip G1 use motor vehicles C to move from their 
houses H. M to the main parking port MP until 1 0 o'clock 
in the nxKning. The users return tfie motor vehicles C to 
the main parking port MP, walk to the railroad station S, 
and get on trains. FIG. 8 shows distributions, over a cer- 
tain period of time, of motor vehicles C as they are 
returned to the main parking port MP as indicated by "IN"* 
and rented from tiie main parking port MP as indicated 
by "OUT*. As can be seen from FIG. 8, the number of 
motor vehicles C used by the users belonging to ttie first 
groip G1 has its peak immediately t>efore 9 o'clock in 
the morning. After 9 o'cfock in the moming. users belong- 
ing to the second group G2 start to rent motor vehicles 
C from the main parking port MP, and use the rented 
nxjtor vehicles C to do business activities visiting their 
customers indicated by "k **. A study of FIG. 8 shows that 
the number of nx)tor vehicles C used by the users 
belonging to the second group G2 has its peak immedi- 
ately after 10 o'cfock in the morning. 

The users befonging to tfie second group G2 retum 
their nrK>tor vehicles C to the main parking port MP until 
18 o'clock. The number of motor vehicles C returned by 
the users belonging to the second group G2 has its peak 
immediately befbre 17 o'clock. After 17 o'clock, users 
belonging tothe first groupGI startto rent motor vehfoles 
C from the main parking port MP and drive back to their 
houses H, M. The number of motor vehicles C rented by 
the users belonging to tiie first group G1 has its peak 
immediately after 18 o'cfock. Preferably, the users of the 
f irst group G1 who have gone back home with the rented 
motor vehicles C charge the batteries of the motor vehi- 



is 



20 



25 



30 



35 



40 



45 



50 



EP0 694 8a5A2 



10 



des C with cheap electric energy available at night while 
the motor vehicles C are being parked in their own park- 
ing spaces or a parking lot SP located adjacent to the 
apartment house M. Such a battery charging practice 
outside off the charging area 43 in the main parking port 
MP is effective in redudng the size of the charging area 
43. 

As described above, the shared vehicle rental sys- 
tem according to the present invention can increase the 
usage or operating efficiency of the motor vehk:les C by 
allowing users of the second ^oup 02 to use motor vehi- 
cles C while those motor vehicles C are rK>t being used 
by the users of the first group 01 . Although the first and 
second usage time zones of the first group 01 and the 
usage time zone of the second group 02 slightly overlap 
each other, since the peaks of the numbers of motor vehi- 
cles C rented and returned t)y the users of first and sec- 
ond groups 01, 02 occur at times off the overlapping 
time slots, the shared vehicle rental system operates 
smoothly with about 300 motor vehicles that are approx- 
imately as many as the number of users of the first group 
01 , i.6. fewer than the total number of users of the first 
arxJ second groups 01 , 02. Therefore, the storage area 
41 of the main parking port MP may have a storage 
capacity just erxxjgh to store atx}ut 300 motor vehicles. 

In the shared vehkde rental system, users are 
divided into groups depending on the usage time zone 
or the direction in which they move with respect to the 
main parking port, i.e. whether they rent or return motor 
vehicles, and are registered in the groups. Accordingly, 
the different patterns in which the users of the different 
groups use motor vehicles can clearly be recognized. 
The usage or operating efficiency of motor vehicles can 
easily be increased by alk>wing users of the second 
group to use motor vehicles in a usage time zone in which 
users of the first group do not use motor vehicles. As a 
consequence, the nurnt)er of required motor vehksles 
may t>e reduced, and also a parking space necessary to 
park the motor vehicles may also be reduced. The 
shared vehicle rental system is therefore optimum for 
use in urt^an regions where buildings and fadlrttes are 
crowded and available spaces are limited. 

The shared vehide rental system selects available 
nrxytor vehides depending on the past usage by users. 
For example, if the availat)le motor vehicles are electric 
vehicles, then the shared vehk;le rental system selects 
a motor vehide whose battery is not fully charged for a 
user whose past traveled distance is relatively short In 
this manner, the shared vehide rental system can further 
increase the operating eft 'ciency of motor vehicles. 

Although a certain preferred embodiment of the 
present inventkm has been shown and descrit)ed in 
detail, rt shouki be understood that various changes and 
nxxJifications may be made therein witfiout departing 
from the scope of the appended daims. 



Claims 

1 . A shared vehide rental system corrprising: 

a plurality of motor vehides; 
5 a parking area for a plurality of users to rent 

motor vehides therefrom and to return motor vehi- 
des thereto; 

a control center for supennsing sakJ motor 
vehides; 

10 registering means for registering said users 

in a plurality of groups depending on a usage time 
zone in which ttie users use the motor vehides; 

vnemory means for staing registratkm infor- 
mation of said users; 

15 kJentifying means for kJentifying the regrstra- 

tion information of saM users; and 

control means for supervising sakJ motor 
vehides and said parking area based on the regis- 
tration information of said users. 

20 

2. A shared vehk^le rental system according to daim 1 , 
wherein said registration informatfon indudes at 
least information of a first one of said groups to which 
there betong users who return motor vehicles to saki 

25 parking area In a first usage time zone and rent 
motor vehides from said parking area in a second 
usage time zone, and intormatfon of a second one 
of said groups to which there belong users who rent 
motor vehicles from said parking area and thereafter 

30 return the motor vehides to said parking area in a 
usage time zone sut>stantially between said first 
usage time zone and sakI second usage time zone. 

3. A shared vehk:le rental system according to daim 2, 
35 wherein said first one or said second one of the 

groups is a group of users who use motor vehides 
to go to work or school. 

4. A shared vehide rental system comprising: 

40 a plurality of motor vehk^les having respective 

communk^tion units; 

a parking area for a piuality of users to rent 
motor vehides therefrom and to return motor vehi- 
des thereto; and 

45 a control center for supervising sakJ motor 

vehk^les through sakJ communication units; 

sakJ control center having means for divkiing 
sakI users into groups depending on a usage time 
zone in whfoh the users use the motor vehides or a 

50 drection in which the users move with respect to the 
parking area, registering the users in saki groups, 
and supervising sakI motor vehides arxJ sakJ park- 
ing area tase6 on regislratton information of sakl 
users and usage informatfon of the users which is 

55 received through sakl oommurocation units. 

5. A shared vehide rental system according to daim 4, 
wherein said registratkxi informatfon indudes at 
least information ofafirst one of sakl groupstowhk^ 
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there belong users who return nrK>tor vehicles to said 
parking area in a first usage time zone and move 
motor vehicles from said parking area to destina- 
tions in a second usage time zone, arxJ information 
of a second one of said groups to which there bebng 5 
users wfK) move motor vehicles from said parking 
area to destinattons and thereafter move the motor 
vehk;les in directions to return to said parking area 
in a usage time zone substantially between said first 
usage time zone and said second usage time zona 10 

6. A shared vehicle rental system according to claim 5, 
wherein said first one of the groups is a group of 
users who move nrx>tor vehicles from houses thereof 

to sakJ parking area in said first usage time zone to is 
go to work or school and move from said parking 
area to the houses in saki second usage time zone, 
and ssOd second one of the groL9>s is a group of 
users wfx> move motor vehicles from said parking 
area as a starting point and to saki parking area as 20 
an ending point todo business activities in the usage 
time zone sut)stantia]ly between sakJ first usage 
time zone and saki second usage time zone. 

7. A shared vehicle rental system according to daim 4, 25 
5, or 6, wherein saki control center comprises 
means for recording past usage information of the 
users, and mearrs for selecting, for a user, one of the 
motor vehicles stored in said parking area t>ased on 
the recorded past usage information of saki user. 30 

8. A shared vehicle rental system according to claim 4, 
5. 6, or 7, wherein saki control center comprises 
means for controlling saki motor vehicles to travel 
within a predetermined geographical region whk:h 3s 
contains saki parking area. 
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Fig^. 1 
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Fig-, 3 
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